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obvious that the centre of gravity of the beam must not comcide with the knife-edge, else the beam would rest indifferently in any position. We will suppose, in the first place, that the arms are not of equal length.
„         Let O be the fulcrum, G the Q            .^"-""""l      centre of gravity of the beam,
>-\ ^-^"^     \      M 'ts mass!   arul suppose that J:>*(                   »      with loads P and Q in the pans
£, ^-^~^^   t                            the beam rests (as drawn) in a
*•'—"""^                                          position making an angle 0 with
the horizontal line.
Taking   moments   about   O, and, for convenience (see § 185), using gravitation measurement of the forces, we have
Q (AJ3 cos 0 4- OA sin 6) + Jlf.OG sin 0 « P (A Ccos 0 - OA sin 0),
From this we find
.....a_     P.AC-Q.Afl
If the amis be equal we have
0         (P~Q}AB
tan u - —— ~~
Hence the Sensibility (§ 384) is greater; (r) as the arms are longer, (2) as the mass of the beam is less, (3) as the fulcrum is nearer to the line joining the points of attachment of the pans, (4) as the fulcrum is nearer to the centre of gravity of the beam. If the fulcrum be in the line joining the points of attachment of the pans, the sensibility is the same for the .same dijfcrfnft of loads in the pan.
To determine the Stability we must investigate the time of oscillation of the balance when slightly disturbed. It will be seen, by reference to a future chapter, that the equation of motion is approximately
{AM + (P+Q) 0&} 6 + Qg(AjB cos 0 * OA sin 0) + MgOG sin 0 - Pg (A C cos & - OA sin 6) - o,
k being the radius of gyration (§"235) of the beam. If we suppose the arms and their loads equal, we have for the time of an minutely small oscillation
Thus the stability is greater for a given load, (i) the less the length of the beam, (2) the less its mass, (3) the less its radius of gyration, (4) the further the fulcrum from the beam, and from its centre of gravity. With the exception of the socond, these adjustments are the very opposite of those required for sensibility. Hence all we can do is to effect a judicious compromise; but the less the mass of the beam, the better will the balance be, 'in both respects. The general equation, above written, shows that if the length, and>nfinitely smalt disturbance, and in the subsequent solution of the equations to which the translation into dynamics leads ^us.  We will not, therefore, stop to discuss any of these questions; but will take a few examples of no very great difficulty,, before for a time quitting this part of the subject.   The principles already developed will be of constant use to us in the remainder of the work, which will furnish us with ever-recurring opportunities of exemplifying their use and mode of appli--cation.
